CONFIDENTIAL 

To: Pharmacosmos A/S 

From: Professor Klaus Bock, Carlsberg Laboratory 

Date: 6*^ February 2004 

Subject: Assessment of the carbohydrate structural identity of dextran derived 

compounds produced by two different chemical oxidation approaches as written 
in US patent 4,370,476, Usher et al. (Pat. I) and patent application WO 
00/30657, Andreasen et al. (Pat. II) based on literature studies. 

As carbohydrate chemists with special expertise on carbohydrate structural 
assignment (see enclosed c.v.) I have the following comments to the 
carbohydrate structures produced by the methods described in the above- 
mentioned two documents. 

Pat. I: The method described by Usher et aL is a traditional carbohydrate 
chemistry reaction for (partial) degradation for carbohydrate structures: the 
periodate oxidation (see Ref. 1). The virtue of this reaction is a break down of 
the cycHc (five or six-membered-rings) or open chain structure of carbohydrates 
with resulting poly-aldehydes. These have in the Pat. I description been 
chemically modified in several ways (oxidation, (Br2)), cyanohydrin (HCN), 
chain elongation to acids or to carboxyhc acids all with the purpose to produce 
compounds with at least two carboxylic acid substituents (but generally many 
more along the modified polymeric chain). 

In addition to the multivalent substitution pattern, the overall structure of the 
product is modified extensively because several of the six-membered-rings have 
been destroyed and replaced by two-carbohydrate acid residues. The structure is 
much more like a linear polymer without a well-defined conformation. 

Pat. II: The method described in Pat. II by Andreasen et al. is based on a 
different chemical approach, where the carbohydrate polymer according to Ref. 
2 is left virtually unchanged but aim only at modification at the reducing end of 
the dextran chain. After partial reduction of the terminal hemi-acetal the 
remaining hemi-acetals are oxidized to carboxylic acids by standard 
hypochlorite oxidation (see Ref. 3a and 3b). 
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The methods used for the evaluation can (in smaller amounts) also produce 
compounds with carboxylic acids at the 6-position of the 1 -3 branching 
hexopyranoses, but oxidation will predominantly take place at the more relative 
reducing end hemi-acetal. 

The overall conformation of this product will be completely different from the 
product produced by Pat. I, because none of the six mentioned rings are 
destroyed by the methods described in Pat. II (see Ref. 2). 

However, oxidation by sodium hypochlorite in basic media can be strongly 
dependent on the reaction conditions as described in Ref. 4, where these reaction 
conditions are described to produce compounds similar to the periodate 
oxidation reaction followed by Br2 oxidation as mentioned above in Pat. I 

Conclusion 

The carbohydrate structures produced by the two patens can be completely 
different or very similar dependent on the specific reaction conditions. A 
experimental study on the reaction compounds produced by the Pharmacosmos 
method will therefore be required to substantiate the structural identity with 
certainty and thus to be used as final documentation in the material to be 
presented to the patent examiner, as also suggested in the correspondence with 
him. 




Professor Klaus Bock 
KemiskAfdeling 
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